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Description 



roooll The present inventton relates to an apparatus 
for and a methodof anchoring afirst conduitto a second 
conduit, the apparatus and method particularly, but not 
exclusively, using an Inflatable device to provide atem- 

porary anchor. . 
rooozi A borehole is convenfionally drilled dunng the 
recovery of hydrocarbons from a well, the borehole typ- 
ically being lined with a casing. Casings are installed to 
prevent the formation around the borehole from collaps- 
ing In addition, casings prevent unwanted fluids from 
the surrounding formation from flowing into the bore- 
hole, and similarly, prevents fluids from within the bore- 
hole'escaping into the surrounding formation. 
[00031 Boreholes are conventionally drilled and cased 
in a cascaded manner; that is. casing of the borehole 
begins at the top of the well with a relatively large outer 
diameter casing. Subsequent casing of a smaller diam- 
eter is passed through the inner diameter of the casing 
above and thus the outer diameter of the subsequent 
casing is limited by the inner diameter of the preceding 
casing. Thus, the casings are cascaded with the diam- 
eters of the casing lengths reducing as the depth of the 
well increases. This gradual reduction in dianneter re- 
sults in a relatively small inside diameter casing near the 
bottom of the well that could limit the amount of hydro- 
carbons that can be recovered. In addition, the relatively 
large diameter borehole at the top of the well involves 
increased costs due to the large drill bits required, heavy 
equipment for handling the larger casing, and increased 
volumes of drill fluid that are required. 
[0004] Each casing is typically cemented into place 
by filling cement into an annulus created between the 
casing and the surrounding formafion. A thin slurry ce- 
ment is pumped down into the casing followed by a mb- 
ber plug on top of the cement. Thereafter, drilling fluid 
is pumped down the casing above the cement that is 
pushed out of the bottom of the casing and into the an- 
nulus Pumping of drilling fluid is stopped when the plug 
reaches the bottom of the casing and the wellbore must 
be left, typically for several hours, whilst the cement 
dries. This operation requires an increase in rig time due 
to the cement pumping and hardening process, that can 
substantially increase production costs. 
[00051 It is l^nown to use a pliable casing that can be 
radially expanded so that an outer surface of the casing 
contacts the formation around the borehole. The pliable 
casing undergoes plastic deformation when expanded, 
typically by passing an expander device, such as a ce- 
ramic or steel cone or the like, through the casing. The 
expander device is propelled along the casing In a sim- 
ilar manner to a pipeline pig and may be pushed (using 
fluid pressure for example) or pulled (using drill pipe, 
rods, coiled tubing, a wireline or the like). 
[0006] Lengths of expandable casing are coupled to- 
gether (typically by threaded couplings) to produce a 
casing string. The casing string is inserted Into the bore- 



hole in an unexpended state and is subsequently ex- 
panded using the expander device, typically using a 
substantial force to facintate the expansion process. 
However, the unexpanded casing string requires to be 
5 anchored either at or near an upper end or a lower end 
thereof during the expansion process to prevent undue 
movement. This is because when the casing string is in 
an unexpanded state, an outer surface of the casing 
string does not contact the surrounding borehole forma- 
10 tion or an inner face of a pre-installed casing or liner 
(until at least a portion of the casing has been radially 
expanded), and thus there is no Inherent initial anchor- 
ing point. . 
roooTl Slips are conventionally used to temporarily 
15 anchor the unexpanded casing to the borehole during 
the expansion process. Slips are generally wedge- 
shaped, steel, hinged portion that provide a temporary 
anchor when used. Slips are actuated whereby the 
wedge-shaped portions engage with the surrounding 
20 borehole formation or a casing or Imer. 

[0008] However, the mechanical configuration of slips 
often causes damage to the casing or liner. In some cas- 
es the damage causes the slip to fail due to a loss of 
m^hanical grip. Slip-type devices in open-hole engag- 
es ing formation are often prone to sBppage also. 

[00091 According to a first aspect of the present inven- 
tion there is provided an apparatus for anchoring a first 
conduit to a second conduit, the apparatus comprising 
an inflatable device for engaging with the first conduit. 
30 whereintheinflatabledeviceisinflatabletofacilitate an- 
choring of the first conduit to the second conduit 
[00101 According to a second aspecA of the present 
invenfion. there is provided a method of anchoring a first 
conduit to a second conduit, the method comprising the 
35 steps of providing a first conduit, providing an inflatable 
device in contact with the first conduit, running the first 
conduit and inflatable device into the second conduit, 
and subsequently inflating the inflatable device to f acil- 
ttate anchoring of the first conduit to the second conduit 
40 [0011] According to a third aspect of the present in- 
vention, there is provided a method of anchoring an ex- 
pandable conduit to a second conduit, the method com- 
prising the steps of providing an expandable conduit, 
mnning the first conduit into the second conduit, passing 
45 an inflatable device into the conduit, and subsequently 
inflafing the Inflatable device to facilitate anchoring of 
the expandable conduit to the second conduit 
[00121 The first conduit is typically an expandable 
conduit. 

50 [0013] The first or expandable conduit may comprise 
any type of expandable conduit that is capable of sus- 
taining plastic and/or elastic deformation. The first con- 
duit typically comprises an expandable liner, casing or 
the like. The second conduit may comprise any type of 
55 conduit The second conduit typically comprises a liner, 
casing, borehole or the like. 

[0014] The inflatable device typically comprises an in- 
flatable balloon-type portion coupled to a ring. This al- 
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lows a string or the like to be passed through the Inflat- 

ana su^se^uentV ^es 

AtmXtSe expandable device may be 
SbJSched4the.nflatabledevice.typ^^^ 

■SlTreirmb:devteen,aybe.«^^^ 
Sdaie conduit Alternatively, the Inflatable devtce 
^SCZ^ at or near an upper end of the expan^ 
re^nduMratornearatowerendofthee^^^^^^^ 
conduit. The inflatable device may be coupled to the ex 
Sndable condurt using any suitable connej^^ 
\w^e\ The inflatable device is typically inflated to e^ 
She expandable conduit whereby the expandable 
contacts the second condut. thereby prov,d.n9 
Tn anchor. In th'. embodiment. *^«;>'P^'«*^\^;'*^ 
is optionally provided with a ^^^ned pcn^^ ^o^J^^^ 
expansion. This is advantageous as the co"^^' J® 
Seen the expandable conduit and f 
provides the anchor, and forces appHed to the expand- 
Seconduitare mainly channelledintothes«»^^^^ 
duit via the expandable conduit and not the .nflatable 

?oS" Alternatively, the inflatable device is inflated 
thereby a portion thereof directly contacts the second 
conduit to provide an anchor. 

So201 The expander device is typically manufactured 
Lei. AlternatWely. the expander dev.« may be 
malfactured from ceramic, a combma^^n of steel 
and ceramic. The expander device .s oPt.ona^ly «extote^ 
r0021l The expander device is opt»nally provided 
K at least one seal The seal typically composes at 

loSrTrm'ethod optionally comprises one ^me 
or ail of the adrfrtional steps of insert.ng «P^"f; 
device into the expandable ~ndu.t. opera^ng the ex 
nander device to expand the expandable conduit, de 
flaSng the inflatable deVK^e, and removing the expander 
devii and/or the inflatable device from the expandable 
conduit and/or the second conduit. 
ro0231 The method optionally composes one. son^ 
or all of the additional steps of attaching an expander 
dUte to the inflatable device, operating the expander 
deS to expand the expandable con'^"'^-.--« 
the expander device to the inflatable device, deflating 
rheinSb.edev,ce.andremovingtheexpanderd^^^^ 
and/orthe inflatable devicefromtheexpandablecondurt 

and/or second conduit. 

[00241 The expander device is typically operated ^y 
propelling it through the expandable conduit using fluid 
preSure.Altematively.theexpanderdevice maybe cp^ 

e rated by pigging it along the expandable conduit using 
a inveS pig or tractor. The expander dev«e may 



also be operated by propelling it using a weight (from 
^rsSing for example), or may by pulling it th^gh he 
expandable conduit (e.g. using drill pipe. rods, coiled 

tubing, a wireline or the like). , a 

s pozl^ Opttonaliy, the inflatable dev«e m^^^^^ 

seal whereby fluid pressure can be applied below the 

So261 En*odiments of the present invention shall 
S,w^ c^S^rlbed, by way of example onj,. with refer- 
to ence to the accompanying drawings, in which:- 
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Fias 1a to 1d are successive stages in anchoring 
and expanding an expandabte conduH wfth^^^^^^^ 
ond conduit using afirstembodimentof an inflatabte 

device* 

Rqs 2a to 2d are successive stages in anchoring 
and expanding an expandable conduit withm a 
borehote to tie back the expandable condurt to a 
casing using a second embodiment of an Inflatable 

X^3^ to 3d are successive stages in anchoring 
andexpanding an expandable conduit wrthma^- 
ond condurt using a third embodiment of an inflata- 

Fta^r? a front elevation showing a first configu- 
ration of a friction and/or sealing material that can 
be applied toan outer surface of the conduite shown 

'Ag^'JblsSiendelevation of thefrictlonand/or seal- 
ing material of Fig. 4a; 

fS 4c is an enlarged view of a portion of the ma- 
terial of Rgs 4a and 4b showing a prof Bed outer sur- 

f3C6* J 

Rg 5 is a schematic cross-section of an expanda- 
bteconduttthatcanbeusedwm^thepresentmven^ 
tion having an alternative configuration of a friction 
and/or sealing material; 

Rg. 6a is an front elevation of the friction and/or 
sealing material of Fig. 5; and 
Rg . 6b is an end elevation of the f ncton and/or seal- 
ing material of Fig. 6a. 
ra0271 ReterringtoFlg-l.thereisshowninsequence 
Fiqs 1a to 1d) successive stages of anchoring an ex- 
45 pandable condurt 10 to a casing 1 2 provided In a tore- 
Jole (not shown), the borehole typically being drille^ to 
fiilltate the recovery of hydrocarbons. Theexpandabte 

conduit 10 is typically an expandable liner or casing, but 
any tvoe of expandable conduit may be used. . 
50 IPM^ The borehole is conventionally lined with c3S^ 
lnq12topreventthefom.ationaroundtheborehole1rom 
collapsing and also to prevent unwanted Aulds from the 
surroundbg formation from flowing into the borehote 
and similarly, prevents fluds from within the Jorejole 
55 escaping into the surrounding formation. It should be 
noted that the casing 12 may comprise any ^ of «»n- 
duit. such as a pipeBne. a Oner, a casing, a borehole or 
the like. 
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[0029] An inflatable device U. that in this embodi- 
ment has an expander device 16te!escopically attached 
thereto, is positioned within the expandable conduit 10 
before the conduit 10 is inserted into the casing 12. 
[0030] Referring to Fig. 1 a, the conduit 1 0 with the in- 
flatable device 14 and expander device 16 located 
therein is njn into the hole to the required setting depth. 
As can be seen in Fig. 1a, a lower end 101 of the ex- 
pandable conduit 10 is radially expanded (indicated 
generally at 18) to allow the inflatable device U and the 
expander device 16 to be located therein. It will be ap- 
preciated that although Figs 1 a to 1d show the inflatable 
device 1 4 and expander device 1 6 located at or near the 
lower end 1 01 of the conduit 1 0. the inflatable device 1 4 
and/or the expander device 16 may also be located at 
or near an upper end of the conduit 10. In this case, the 
expander device 16 is propelled downwardly using, for 
example, the weight of a string, fluid pressure or any 
other conventional method. 

[0031] The inflatable device 1 4 may be of any suitable 
configuration, but is typically a device that has an inflat- 
able annular bal toon-type portion 14b that is mounted 
on an annular ring 14r. The annular ring 14r allows a 
string, wireline or the like to be passed through the in- 
flatable device 14 as required. 
[0032] This is particularly advantageous where the in- 
flatable device 14 Is positioned at the upper end of the 
conduit 10. Thus, substantially full-bore access is still 
possible. 

[0033] Referring to Fig. 1 b, the inflatable device 1 4 is 
inflated to expand the inflatable annular balloon-type 
portion 14b. As the balloon-type portion 14b expands, 
an anchor portion 1 0a of the conduit 10 is also expand- 
ed. The anchor portion 1 0a Is expanded by the inflatable 
device 14 until it contacts the casing 12, as shown in 
Rg. 1 b. This contact between the anchor portion 1 0a of 
the expandable conduit 10 and casing 12 provides an 
anchor point and/or a seal between the expandable con- 
duit 10 and the casing 12, The outer surface of the an- 
chor portion 10a may be suitably profiled (e.g. ribbed) 
or coated with a friction and/or sealing material 1 00 (Figs 
4a to 4c) to enhance the grip of the conduit 10 on the 
casing 12. The friction and/or sealing material 100 may 
comprise, for example, any suitable type of rubber or 
other resilient materials. It should be noted that the fric- 
tion and/or sealing material 100 can be provided on an 
outer surface 10s of the conduit 10 at various axially 
spaced-apart locations. 

[0034] Referring to Figs 4a to 4c, the friction and/or 
sealing material 100 typically comprises first and sec- 
ond bands 102, 104 that are axially spaced apart abng 
a longitudinal axis of the conduit 1 2. The first and second 
bands 1 02, 1 04 are typically axially spaced by some dis- 
tance, for example 3 Inches (approximately 76mm). 
[0035] The first and second bands 102, 104 are pref- 
erably annular bands that extend circumferentially 
around the anchor point 10a of the conduit 10, although 
this configuration is not essential. The first and second 



bands 102. 104 typically comprise 1 inch wide (approx- 
imately 25.4mm) bands of a first type of rubber. The fric- 
tion and/or sealing material 100 need not extend around 
the full circumference of the conduit 10. 
5 [0036] Located between the first and second bands 
102. 1 04 is a third band 106 of a second type of rubber. 
The third band 106 preferably extends between the first 
and second bands 102, 104 and is thus typically 3 inch- 
es (approximately 76mm) wide. 
10 [0037] The first and second bands 1 02, 1 04 are typi- 
cally of a first depth. The third band 1 06 is typically of a 
second depth. The first depth is optionally larger than 
the second depth, although they are typically the same, 
as shown in Fig. 4a. The first and second bands 102, 
IS 1 04 may protrude further from the surface 1 0s than the 
third band 106, although this is not essential. 
[0038] The first type of mbber (i.e. first and second 
bands 102, 104) is preferably of a harder consistency 
than the second type of rubber (i.e. third band 1 06). The 
20 first type of rubber is typically 90 durometer mbber, 
whereas the second type of rubber is typically 60 du- 
rometer rubber. Durometer is a conventional hardness 
scale for rubber. 

[0039] The particular properties of the rubber may be 
25 of any suitable type and the hardnessess quoted are ex- 
emplary only. It should also be noted that the relative 
dimensions and spacings of the first, second and third 
bands 102, 104, 106 are exemplary only and may be of 
any suitable dimensions and spacing. 
30 [0040] As can be seen from Fig. 4c in particular, an 
outer face 106s of the third band 106 can be profiled. 
The outer face 1 06s is ribbed to enhance the grip of the 
third band 106 on an inner face 12i of the casing 12. It 
will l>e appreciated that an outer surface on the first and 
35 second bands 102, 104 may also be profiled (e.g. 
ribbed). 

[0041] The two outer bands 1 02, 1 04 being of a harder 
mbber provide a relatively high temperature seal and a 
back-up seal to the relatively softer mbber of the third 
40 band 1 06. The third band 1 06 typically provides a lower 
temperature seal. 

[0042] Referring to Fig. 5, there is shown an alterna- 
tive conduit 1 20 that can be used in place of conduit 1 0. 
Conduit 1 20 is substantially the same as conduit 10, but 
45 is provided with a different configuration of friction and/ 
or sealing material 122 on an outer surface 120s. 
[0043] The expandable conduit 120 is provided with 
a pre^expanded portion 120e in which an expander de- 
vice (e.g. expander device 16) and/or an inflatable de- 
50 vice (e.g. device 14) may be located whilst the conduit 
120 is mn into a borehole or the like. It should be noted 
that the expander device need not be tocated in the con- 
duit 120 whilst it is being run Into the borehole, and can 
be kx^ated in the conduit 120 once it is in place. 
55 [0044] As shown in Fig. 5, the expandable conduit 1 00 
is provkied with the frfctton and/or sealing material 122 
at at least one location. The fiction and/or sealing ma- 
terial 122 is applied to the outer surface 120s of the con- 
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• ,w «oaced apart locations, typically 
spaced horn one another oy <* 
imateiy 305mm). ^ ^al 122 is best 

showninRgseaandei^Them ^^^^^^^^ 

terial 122 is '"^^^^'^ °* 122 comprises a sin- 

the friction and/or ^^^J^^ J^^^^^^^^^^ that is. for ex- 

gle (preferably ^""^^ ^J^^^^^^ls^^^ 
ample, of90duromjersha^dness ^^^^ 

es (approximately 28mm) wioe ^y a 
(approximately 3mm) deep^ ^^^^^^ 

100461 To P~^'^.%J,,'fg?prnd/orsea.thatthefor- 
crease the /•^"^^"^^ „,n,ber of stots 124a. 

imately 50mm) long^ , 124a are 

100471 Tocreatethezigzagpatten_tn 

IJataround^c^Cum^^^^^^^^^ 
tions. with around 18 ''^^^^"^ eated by mill- 

122a. , . ^„j/rtr<iea\ina materian22 

10048] in use, the '^'^"f/^^X (unexpanded) 

advantages. ic ran then be pulled 

100501 The expander ^^v-oeje can the p 

hrough the expandable concert 1^^ 20 to y 

pander device 16can oe P™*' p ^he ex- 

V .20 », .™ .0. «0 



soopteally coupled members24thatare^a^^^^ 
•.ntiLbledeviceU.Astheexpancter^^^ 

upwards, the telescopic "'"P""^ f g^'^^^. atwhich 
dLnce.say10feet(approx.mately3m^^^^^^^^ 

also to move upward. device 14 

,0 100521 ttshouldbenotedth^themn^an^^ 

I no longer required to -l^°''^^^X;f^s^c^r^ 
the casing 12 as the ^^^'^^'^ ^ndutt 10. 

1d)securethe(expand^a^^^^^^^^^ 
120tothecasmg 12.Thefr^ionan 

,a too. 122 is used to ^'''^^'^''^^;^Xo^-^^^^z\ 
120onthecaslng 12inuse. andcanalsopr 
,n an annulus created between the condurt 10.12 
the casing 12. continually pulled 

[00531 The "f;^^,^^"„i',he expandable con- 
20 upwards towards the s"''^!* ""^^^^^^t the casing 12. 
dun 10. 120 is fully expanded to 
Thereafter, the 

device 16 may be 'emovedfromfteexpan 
10, 120 and/or the casing 12 ^^^^^aWecon- 
^ [0^541 Anchormgand^pand^^^^^^^^^^ 

dutt 10, 120 in ossibleto deploy 

the embodiment shown 'n F«_1 . .s p 
a control line or coiled tubing to wnt^al ope 
Hlatable device 14 -^^^^^^ZS^T^,^^^-^ 
so theborehole,andacont^n.ne^v^ 

n«y be used to propel °' P"" *!J7^tt,^,e is no pres- 

foots'" H shou« be noted that the "^«thod d^c^^^^^^^ 
S reference to Rg. 1 -s ■^^^-^^X^^:',^;^- 
pandableconduitio, 120 ''^ ^^'^ Jrj^f^^™ 120. 
40 er device 16 through the ^^^^^^^"Z^.^^. 
but multiple passes ^n^^/^^P^"^'^^^^^^^^ sequence 
100561 Referringto Fjg. 2; 

(ngs2ato2d)successwesUgesof^^^^^ 9 ^ ^.^^^^^ 
able conduit 30 off a casing 32 lie lyn'a 

been lined with an existing casing or Iner 36. 

^a'^a^rdu. 30 ana *. "^^J 
36%. IMon aml/0. aaallng malanal 38 ma, aBO p 
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vide a seal between the lower (unlined) and upper 
(lined) portions of the borehole 34. The friction and/or 
sealing material may comprise, for example, any suita- 
ble type of rubber or other resilient materials. For exam- 
ple, the friction and/or sealing material 38 can be con- 
figured in a similar way to the friction and/or seaRng ma- 
terial 100. 122 described above with reference to Rgs 
4 to 6. 

[0058] Additionally, the conduit 30 may be provided 
with friction and/or sealing material (e,g. material 100, 
122) at a lower end 301 of the conduit 30 to enhance 
the anchoring effect at this portion of the conduit. Addi- 
tionally, the friction and/or sealing material can be pro- 
vided at various spaced-apart locations along the length 
of the conduit 30 to enhance the coupling between the 
conduit 30 and the borehole 34 or casing 36. 
[0059] Referring to Fig. 2, an inflatable device 40, that 
has an expander device 42 releasably attached thereto, 
is positioned within the expandable conduit 30 before 
the conduit 30 is inserted into the borehole 34. The con- 
duit 30 Is provided with an expandable portion of casing 
or liner 44, portion 44 being provided with a plurality of 
longitudinal slots 48. The portion 44 may be located at 
a lower end 301 of the conduit 30 or may be integral 
therewith. 

Referring to Fig. 2a, the conduit 30 with the inflatable 
device 40 and expander device 42 releasably attached 
at or near a lower end thereof, is run into the borehole 
34 to the required setting depth. As can be seen in Fig. 
2a. a tower end 301 of the conduit 30 is radially expand- 
ed (indicated generally at 50) to altow the expander de- 
vice 42 to t>e located therein. It will be appreciated that 
although Rgs 2a to 2d show the inflatable device 40 and 
expander device 42 located at or near the lower end 301 
of the conduit 30. the inflatable device 40 and/or the ex- 
pander device 42 may also be located at or near an up- 
per end of the conduit 30. In this case, the expander 
device 42 is propelled downwardly using, for example, 
the weight of a string, fluid pressure or any other con- 
ventional method. 

[0060] The Inflatable device 40 may be of any suitable 
configuration, but is typically a device that has an inflat- 
able annular balloon-type portion 40b that Is mounted 
on an annular ring 40r. The annular ring 40r allows a 
string, wireline or the like to be passed through the in- 
flatable device 40 as required. This is particularly ad- 
vantageous where the inflatable device 40 is positioned 
at the upper end of the conduit 30. 
[0061] Referring to Fig. 2b. the Inflatable device 40 is 
inflated to expand the inflatable annular balloon-type 
portion 40b. As the balloon-type portion 40b expands, 
the expandable portion 44 of conduit 30 also expands. 
As can be seen in Fig. 2b, the longitudinal slots 48 widen 
as the portion 44 expands. Portion 44 acts as an anchor 
for the casing 30 and is expanded until It contacts the 
borehole 34, as shown in Fig. 2b. This contact between 
portion 44 and the borehole 34 provides an anchor point 
and/or a seal between the expandable conduit 30 (to 



which portion 44 is attached or integral therewith) and 
the borehole 34. 

[0062] As with the prev'ious embodiment, the expand- 
er device 42 is then pulled through the expandable con- 
5 duit 30 to radially expand the conduit 30, as shown in 
Fig. 2c. The expander device 42 can be propelled 
through the conduit 30 in any conventional manner. In 
Fig . 2, the expander device 42 is pulled through the con- 
duit 30 using a drill pipe or string 52 that is attached to 
fo the expander device 42 in any conventional manner. 
[0063] As the expander device 42 is pulled upwards, 
the upward movement thereof Is stopped after a prede- 
termined time or distance, at which point the expander 
device 42 is lowered until a coupling between the ex- 
15 pander device 42 and the Inflatable device 40 latches. 
As with the previous embodiments, the inflatable annu- 
lar balloon-type portion 40b is automatically deflated 
and further upward movement of the expander device 
42 causes the inflatable device 40 also to move upward. 
20 as shown in Fig. 2d. It should be noted that the upward 
movement of the expander device 42 should only be 
stopped once a sufficient length of conduit 30 has been 
expanded to provide a sufficient anchor. 
[0064] It should also be noted that the portion 44 is no 
25 longer required to anchor the conduit 30 to the borehole 
34 as the expanded conduit 30 (Figs 2c and 2d) secures 
the conduit 30 to the borehole 34. The friction and/or 
sealing material (where used) can help to provide a re- 
liable anchor for the conduit 30 whilst it Is being expand- 
so ed and also when in use. 

[0065] The expander device 42 Is continually pulled 
upwards until the conduit 30 is fully expanded, as shown 
in Rg. 2d. Thereafter, the inflatable device 40 and the 
expander device 42 may be removed from the expand- 
35 able conduit 30 and the borehole at the surface. As 
shown in Fig. 2d, the conduit 30 expands whereby the 
friction and/or sealing material 38 contacts the casing 
36. This provides a tie back to the casing 36 and option- 
ally a seal between the upper (lined) portion of the well- 
40 bore and the lower (lined) borehole 34, depending upon 
the composition of the material 38. 
[0066] With the embodiment shown in Fig. 2, there is 
no pressure exposure to the formation, full bore access 
is still possible, the conduit 30 may be expanded in a 
45 single pass (multiple passes possible) and it may be 
used to anchor and set in an open hole. Additionally, it 
provides a tie back to the casing 36 in a single pass of 
the expander device 42. It should be noted that the 
method described with reference to Fig. 2 is intended to 
50 tie back the casing in a single pass, but multiple passes 
and/or expansions are possible. 
[0067] It shou Id also be noted that successive lengths 
of expandable conduit may be coupled to casings or lin- 
ers thereabove using the same method. Thus, the meth- 
55 od(s) described herein may be used to line or case a 
borehole without the use of cement. 
[0068] Referring to Fig. 3, there is shown in sequence 
(Figs 3a to 3d) successive stages of anchoring an ex- 
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to a tower end 801 of tne exp 
the conduit 80 \s '"S^'*^^ l"^,!^,!^ towerend801 of 
pander device 86 is ^^^'[''^^^^"ew^n6e6 to 
L conduit 80. the '^^^^T^.^^.'^^^^ to the 
accommodate the -^^^^l^^^ ^oe 84 has the 
previous ^^'^'^^'^Z Z^p^e6 thereto via a 
expander device 86 ^^'^.^f^tSte device 84 and the 
rrc^fLrSrs:=>a..thesameasthe 

(Btabte device 84 MSms mtf ^„ „ 

an upper end of the condurt 80 _ ^^^^^^ 
configuration, but .s tVP'^f » * g^^, ^hat is mounted 

on an annu ar ^J^'^ ^ ^ through the in- 

string. wireline or the l'>^e to c« v ad- 
flatable device 84 as ^^^^"^^.^''^^^^ and/or the 
vantageous where the '""^^^'^^^^^e upper end of 
expander device 86 are positioned at tne upp« 

the conduit 80. ok thP inflatable device 84 is 

•,n,,ated to expand *J JJ^^^^^ion 84b expands, it 
portion 84b. '^^.^'^^'f" ^providing an anchor be- 
contacts the '^^l^aj^' ^^'/l^L 82- This contact 

::resan\n^rp2-Uaseaibe^^^^ 
duit 80 and the casing 82. embodiment, the 

rro?^^:srd:r8o..atisb.p.^^^^^^^ 

the conduit 80forexample.w.«betransfe^^d^^ 

ventional sfips. «^^^ imia ^ditionally, the size 

less likely to damage ^^^^^ ^^^sen whereby 
of the balloon-type portion 84b can bee 

sufficiently large so Jj^^^ ^ ^ved 

casing 82. even when the inflatable device 8* 
upwardly or 'to«"ward'y^ ^^^^ ^^^^^^ 

as shown in Rg. 3c. ine e p conventional 
propelled through the conduit 80 in any oo 

L^ner. as with the P-^^ ^ ^^^^ t^^^^^ 
[00751 A.so.and-w^^^^^^^^^^^ 

ra1;:rn?nr lo-teri^^^ 



or searing materiaimaycompnWo ex m^^ 
able type of rubber or other f ^e con- 
Ule'the friction -'^^-^^^:^:;ZTse^y^ ma- 

, s^r^rrd^ri^ 

;?7ll A...onal.y,thec^^^^^ 
wfth frtcfion and/or ^^al "9 ^.^ enhance 

122) at a lower end 801 of the ^^..gQ 
,0 .heanchoringeffectat«j^.po^^^^^^^^ 
dffionalW.thefrict.onam^orse^^^^ 

conduit 80 and the casing 82. ■ 

« [0077, >^^^-r:ttif ts^ppS^a^ 

the upward •^'^^^^^l^'^ v^^Si P^^t the expander 
termined time or d'^f gS between the 

device 84 is lowered ""^^ ^^^^S ^^^^ 
expander device 86 andtheinftetaWeoe 

es the -.""-b. dev,« 8. so t^- ^P^ 
shovtn in Fig. 3d. U snouiQ ^ 

,My be used to> a „„<iu«. For ex- 

ton, .eletlna » »e"e« »' r'^!^!;!^ We. o. cas- 

„ apparatus ™*°",'*°"T?au,5a«dr»tl^ 
"S^S^ S.o.» adva,«ages 
Of certain embodiments provi devices, such 

" sSuKr"::L4a.....ps^3^^^-r 
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via the inflatable device. In b), anchoring forces are gen- 
erated by friction between an outer surface of the ex- 
pandable conduit and the second conduit, the forces be- 
ing substantially passed into the second conduit directly 
via the expandable conduit. The outer surface of the ex- 
pandable conduit may be suitably prepared Oe provided 
with a friction enhancing material) to increase the 
strength of the anchor. 

[0082] Modifications and improvements may be made 
to the foregoing without departing from the scope of the 
present invention. 



Claims 



1 . Welibore lining apparatus, comprising an expanda- 
ble conduit (10) having a first section (10L) and a 
second section (10s), the first section (10L) having 
an enlarged diameter (18) with respect to the sec- 
ond section (10s), and an expansion tool arranged 
to be at least partially housed within the first section 
(^OL), and constructed and arranged to expand at 
least a portion of the diameter of the first section 
(10L), 

2. Welibore lining apparatus as claimed in claim 1 , 
wherein the expansion tool includes a first expander 
device (1 4) and a second expander device (16), the 
f irst expander device (1 4) being arranged to expand 
at least a portion of the first section ( 1 0L) of the ex- 
pandable conduit (10), and the second expander 
device (16) being arranged to expand at least a por- 
tion of the second section (10s) of the expandable 
conduit (10). 

3. Welibore "lining apparatus as claimed in claim 2, 
wherein the first and second expander devices (1 4, 
16) are at least partially housed within the first sec- 
tion (10L) prior to expansion thereof. 

4. Welibore fining apparatus as claimed in claim 2 or 
claim 3, wherein the first expander device (14) is 
radially expandable. 



claims 2 to 7, wherein the second expander device 
(16) expands at least a part of the expandable con- 
duit (10) by appfcation of an axial force to the sec- 
ond expander device (16). 

5 

9. Welibore lining apparatus as claimed in any of 
claims 2 to 8, wherein the second expander device 
(16) Is an expansion cone. 

10 10. Welibore lining apparatus as claimed in any preced- 
ing claim, wherein the expander tool has an Initial 
largest outer diameter thereof completely disposed 
in the first section (10L), and is constructed and ar- 
ranged to expand the outer diameter of the first see- 
rs tion (1 OL) adjacent the initial largest diameter of the 
expander tool. 



20 



11. Welibore lining apparatus as claimed in claim 10, 
wherein the expander tool is further consUucted 
and arranged to expand the first section (1 OL) along 
its entire length. 



12. Welibore lining apparatus as claimed in any preced- 
ing claim, wherein the first section (44) is slotted 

25 (48). 

13. A method of lining a welibore, comprising the steps 
of> 

30 providing an expandable conduit (10) having a 

first section (10L) and a second section (10s), 
the first section (10L) having an enlarged diam- 
eter (18) with respect to the second section 
(10s); 

35 locating at least a portion of an expansion tool 

in the first section (1 OL) of the expandable con- 
duit (10), 

locating the expandable conduit (10) within a 
welibore; and 

40 expanding at least part of the first section (1 OL) 

of the expandable conduit (10). 



5. Welibore lining apparatus as claimed in any of 
claims 2 to 4. wherein the first expander device (1 4) 
is an inflatable device (14). 

6. Welibore lining apparatus as claimed in claim 5, in- 
corporating sealing means (1 00) between the inflat- 
able device (14) and the expandable conduit (10), 

7. Welibore lining apparatus as claimed in any of 
claims 2 to 6, wherein the second expander device 
(16) has a outer diameter that is larger than the in- 
ner diameter of the second section (10s). 



14. A method according to claim 13. comprising the 
step of applying a radial force to the expandable 

45 conduit (1 0) by Inflating the expansion tool. 

15. A method according to either of claims 1 3 or 14, in- 
cluding the step of compressing a seal means (100) 
between the expansion tool and the expandable 

50 conduit (10) to create a fluid-tight seal therebe- 
tween. 

16. A method according to any of claims 1 3 to 1 5, com- 
prising the step of radially expanding at least part 

55 of the first section (10L) by radially expanding at 
least a porfion of the expansion tool. 



8. Welibore lining apparatus as claimed in any of 17. A method as claimed in any one of claims claim 13 
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expander device (16). 

A method according to claim 17. ^^f^^^'^^ 

(10s) of the expandable conduit (10). 

A method according to claim 18. comprising the 
step oi injecting pressurised fluid between the first 
expandT dev^d*) and the second expander de^ 
iln^ cnchthatthepressurisedfluidpropetethe 
::iKande:device (16) ,n an axial dlre^j^n 
mTeby effecting expansion of the second section 
(10S) of the expandable conduit (10). 

20 A method according to claim 18 or 19. ^I^^'^'"; 
weTght is applied to the second expander dev«e 
(16) to apply the axial force thereto. 



18. 



19 



30 



21 A method according to clairrt 18 or 19. » a 
■ pulling force is applied to move the ^^^"^ 
er device (16) in an axial direction through the ex 
pandable conduit (10). 

22 A method according to any one of claims 17 to 21 . 
th^^nat least one of the first andsecondexpand- 

TdevLs (14. 1 6) is located within the first sechon 
00?) inning the conduit (10) into the bore- 
hole. 35 

23. A method according to any ----l^f^JX^^ 
wherein the expander devices (14, 16) are ccaiea 
rnnln the first secfion (1 OL) while running the con- 
duit (1 0) into the borehole. ^ 

24. A method according to any one of ^'aj-js 13 to^^^^^ 
wherein expanding at least a portion of the first sec 
ILn (10L) anchors the conduit (10) within the well- 
bore. 45 

25. A method according to any one of claj-js 13 to 2^. 
wherein expanding at least a portion ^^'^ 
tion (10L) places an outside portion of the conduit 
(10) into contact with the wellbore. ^ 

26. A method according to any one of claims 13 to 24 
wherein expanding at least a portion of the first sec 
tn 10L) places an outside ponion of the condcnt 
(To) into «)ntact with a surrounding tubular dis- ^ 
posed in the weUbore. 
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